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THE TRANSVERSE STRENGTH OF 
AU TR ALIAN TIMBERS. 
By PROFESSO R WARREN, M I.C.E. , W H o SC. 
I Mr. Maiden's valuable and interesting paper which was read at 
the last meeting of the As ociation, entitled, " Notes on some 
N.S.W. T imbers," the subject was treated as a branch of economic 
botany. T he common and botanical names of the various timbers 
considered were given, as well as a considerable amount of useful 
i nformation as to thei r applicatioll in Engineering, Architecture, 
and for other purpo es. 
References ~ ere a) 0 made to tbe results of experiments made 
by various persons from ti me to time, having for their object the 
determination of strength and elasticity. 
It is proposed in the present paper to publish the results 
<>btained by means of the apparatus in u e in the author's 
laboratory for testing the strength and elasticity of materials. 
The e consist of a erie of experiments on the transverse 
strength of Australian timbers, which have been made during tbe 
la t three years, and which are till in rogre S. 
The compressive, ten ile, and hearing Ie ts will be Ut 
briefly referred to in thi paper, partly becau e they ha e been 
recorded as far as they have been omplete in a pamphlet 
entitled, "The trength and EI ticity of South Wal 
imber of Commercial Value," publl bed y the Governm 
Printer in 1 7, and partly becau th hole ubject i f r too latg 
to include in a single paper. 
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There is no doubt that it is most desirabfe that an unifornl 
llJstem should be adopted in the testing of Australian timbers, and 
it was the first subject which the author devoted himself to in 1885, 
when the testi ng machine was pu t down il) the Engineering 
r .aboratory. 
T he first hvelve months wete principally occupied in ascer-
taining the influence of the size, form, and proportions of tfle 
specimens tested, and the val ious methods of holdi ng them in the 
machine during the lest, and acc~rately determining the strains 
whether of deflection, elongation , comprtssion, or shearing . He 
,!as able to derive some important results by operating upotJ the 
.ound portions of a large timber beam of ironbark which had 
been tested to destruction by the Railway Brid!les Inquiry COlll-
mission, by supporting it on tre ties 28 feet 6 inches in the clear, 
a nd gradually loading it in the centre until it ~roke. 
The deflections were measured by means of multiplying 
levers, and were also read directly by means of a level. In fact, 
the whole of the experiments made by the Commission above 
referred to, have been repeated on a smal1er scale several times 
by the author. I t was then decided that futu re tests on Australian 
ti mbers should be' made upon speci mens of the .following sizes:-
I Deoctiptlon. I Length. I Breadth. ThiCk ness. 
------ ----
Transverse tests ... 4ft. 6in. Sin. 4in • 
Compressive " ... 6 0 3 3 
" " 
.,. 4. 0 8 S 
" " 
... 2 0 3 S 
,. 
" 
. .. 1 0 8 8 
Shearing 
" 
... 0 6 2! 2l 
For tepsile tests, pieces 3 feet long 21" x 2t" were turned in 
a lathe and held in clip . 
. . ' 
On August 1 uh, 1888, a letter was sent to ahe Under-S~cretal1 
for l'rJiJles requesting 'to be supplied With pecimens of tb~ various 
limbers of the colony of commercial value of the sizes SpCCliJnlt m 
• 
128 THE TRANSVERSE STRENGTH OF AUSTRALIAN TllI.BERS. 
the .foregoing table, and further that the specimens should be 
accompanied in every case with a schedule of par ticulaIs of the 
timber sent. T his request was complied with and a number of 
specimens were sent, the first lot arriving in January, 1887. 
Since the Forestry Branch is now attached to the Lands. 
Department, specimens a~e now received from the latter depart-
ment. Letters were also written to the Forestry Branches and 
Departments of PubJjc Works of Western and, outhern Australia, 
Victoria, Queenslanc\, and New Zealand, an all but the specimens 
promised from Queensland an ~ew Zealand have been test~d 
for transverse .strength. T he compressive, tensile, and shearing 
tests have yet to be made. 
T he n$!cessity fo r the particular given in the foregoing 
schedules is now generally admitted by every one who is. 
competent to express an opjnioll on this subject, and the omis&ion 
of these particulars in connection with the earlier experiments. 
would al<;Jne have considerably reduced their value, even if the 
testing had been conducted in a scientipc manner. 
T he .experts in the Forestry Branches in the various colonies. 
from which spec~mens have been received, have taken great care 
to obtain the t~e botanical names from the leaves, seeds, and 
flowers (and it has been nec,essary to wait in some cases six months. 
before this point could be determined), so ~hat in the future there 
will be no difficulty in the identification of the trees to which the 
tests refer. 
The strength and durability of timber depends to a great 
extent upon the locality in which the trees are grown.. T imber. 
for example, of the same name and presenting the same general 
characteristics, but grown under different conditions with regard 
to temperature, geological formation of soil, the amount and 
distribution of rainfall as to a period of time, whetber grown OD 
mountain ridges, or in swampy low-lying ground, differs widely in. 
quality. Granite country does not appear to produce good timber 
in any part of u tralia. 
The Victorian Carriage T imber Board state in their report tbat : 
"Mountain A b grown on tbe beights of Narbetbong, and Blue 
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-Gum from Corner Inlet, showed excellent results under the tests 
as compared with timber of flie arne description grown in other 
localities, under other and less favourable conditions." The quality 
and, therefore, the value of timber is so much affected by local 
conoitions, that it is alI important in treating of any particular 
description, that they: be taken into account. 
"Hardwood timber grown in swampy low-lying ground is 
geilerally deficient in tenacity of fibre compared with the same 
timber grown at higher elevations and where the geological forma-
tion is favourable. Hence, Black wood grown on low-lying land is 
spongy, soon decays, and in power of resistance is inferior to Red 
Deal: ' Grown on mountain ranges or elevated land' displaying 
rock of the mesozoic period, it attains its maximum strength, 
quality and value." T he chit'f objections to the use of timber in 
constructing works in this colony are 1ts liability to decay from dry 
rot, and to the attacks "of the white ant. Where timber is used in 
marine work unprotected itis liable to the attacks of the teredo. 
The durability of ti mber depends to a large extent upon the 
time when the tree was felled . • 
If a tr!!e be cut down when in full sap, it is v~ry probable that 
in twelve mon~hs time dry rot will be found to exist in it. 
Titnber in this colony is unfortunately cut down at any time 
dUJliJ1g the ye r when it is required, and consequently there is con-
siderable uncertainty in the time which a tImber structure may be 
supposed to last. Mr. Wright, Railway Engineer of the Bluff River 
distrjct, showe he author. last year a large number of specimens 
of timbers grown in the New England district. lith the object of 
proving that the durability of a timber could be determined by a 
careful comparative examination of \he ann~r rings and sap 
tube. He says for example, rr Place a cube of iron-bark and 
stringy-bark together and examine tbe ends with a glass magnifying 
from eight to ten diameters, and it will be found that the sap-tubes 
in the iron-bark are mall and well formed, regular, and evenly 
distribpted over the whole area under view, their surface appearance 
being quite bright or dark and hining." 
I 
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• , T he annular ings will be found to be Small, clearly defined. 
and in rno t'n ances not-perforated by rthe sap-tllbes to such an 
extent 3t9 to break their continuity. ' 
" Th.e stringY"tba:rk on the other hand will be found to be mote 
irregular m its .transverse section, the cells 0)" tubes beipg larger,i.n 
diameter, the annular ring being more pronounoed ,a,pd perforated 
unevenly by the -sap-tubes. 
" C.ompare Ij.lso the longHudinal sections, taking care to place 
th,em together either ~n the direction of the annular ri ngs or 
cutting them, a,pd jt will be een tbat the difference is very marked, 
the 4ron-bark being much finer and more even tban the strin~y­
bark. A ain ,examine the specjmens singly on t\Ie four siges, !ln~ 
it will be foul,1d that there js ,very little di,fference in ~l)e size of the 
grain ,of the irop-bark on either side; but the difference \'ill! be 
found .to be very marked in t)le stringy-bark: . 
"'rhis diffe,ence was found to be more and more de~ided 
with timbers IPO&Selismg- less and ess durability." 
T he conclusions arrived ,at by M r. Wright are worthy of full 
consideration, for if they are found to ,be generai in their applica-
tion it will be possible to deci.de as to' the durability of a particular 
kin of tim~er for bridge , sleepers, etc., -without reference to the 
botanical nalt1e or to other considerations referred to. 
T he re ults of testing the tran ver e trength nd ela ticity of 
the varlou kinds of timber described in the foregoing scbedqle , 
are reoortled in tables :1., n., IlL, and IV. The specimens of 
timbers were pr.epared for ·te ting at the Govetnment WoIles, 
Redfern, under the dhection of r. W. · el hear, District 
En~ineer. !the were pIa-ned square <oii- r si e .0 th t they 
oould be ccurately measure ; three peoimen were then placed 
on a • m 11 weighing mllcillne: nd tile eight recor ed ~ di\'i ed 
by the numbei of cubic feet in the tbr pecimen ~ hich gave 
th i t per ~ubic foot. In thi wythe column in the ~ble 
has- been ob ained. 
The pecific gravities of five kind of timber mre deteTmin 
by r. ~ Hel .A.Ph.D. (Berlin) la e demon tr:ltor in 
chemi try at the University of SydneYJ in the folIo -ing anner • 
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"The specimens were prepared as one inch cubes) and were kept fi ve 
·days in open ai r at a telllperature of from ] 5 to 19 degrees C ; they 
were then dried three hours in a water bath at a temperature of 96. 
-degrees C, varnished and dried one hour in a waterbath and kept again 
three days in the open air at from 15 to 19 degrees C. T he specific 
. ~ravity was taken in each case at a temperature of 17 degrees C. 
T he results are given in the following tables :-
ame of Timber. Wei~ht In I Weight DIfference. pecl6c air. in water. Gravity. 
. 
Grey Ironbark ... 20.0610 30714 16.996 1.,1.807 
Red Ironba rk ... ... 20.0510 2.6620 17.3890 . 1.1581 
Spotted Gum .. . .. . 16.1716 1.6790 16.8605 0.9003 
Black Butt .. . ... 16.0265 0.1410 16.1676 0.9912 ' 
W oolly Butt .. . .. . 15.7605 . 0.~200 1(l.2 ~ 0.9680 
. . 
T he weights per cubic foot have been deduced frolP the 
Tes~Its given in the above, anrl compared with th~ !esults obt:tined 
by direct weighing and measuring in the followi~g table :-
. Weight per cubic 'Weigbt per -cubic 
foot deduced from foot obtained by 
Name of Timber. experl menta ' mjlde direct measuring 
by Dr. Helm •• and weighing 
in Ibl. in Ibl' 
I 
Grey Ironbark ... .. . ... '73.79375 ! 73.854 
Red Ironbark . " ... ... '72 . 70 I 76:622 Spotted Gum ....• ... .. . 56; '7 I 62.195 . Black Butt ... ... ... ... 61.9500 65.539 
I Woolly Bnit ... ... ' " 60.6000 1 
63, 95 
Both Dr. Helms and the author consider that the results 
obtained by dire.ct weighing 'and measUring are at least as satis-
factory as those obtained from the specific gravities, as the want of 
·delicacy in the former Iij,ethod is c~mpe~ed for by the fact 
'tl\at f.I. better average of the timber is obtained from the large 
scantlings than from tile 1 inch cubical speci.w.ens j and it wa~, 
therefore, not cOJ18idered necessary to find the specific g ravity of the 
remaining pecimens. . 
The results are recorded in the tables of transverse teftS. 
'.. 
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I t was decided to calculate the modulus of rupture in every 
case in preference to any constant, such as the specific strength used 
by tnc Victorian Carriage Timbe~ Board and others. As the modulus 
of rupture i muc:h more convenient in practically applying the 
results of tesling, and is equally simple; but it may be as well to 
show the relationship between them, so that one may be converted 
into the other if it is ever considered desirable to do so. I~ is well 
known that when a beam is subject to transverse stress jt deflects. 
and the upp~ fibres are compressed, and the lower fibres ex-
ten~ed . The intensity of stress on the extreme. uppe r or lower 
layer of fibres is greater than that on any intermediate layer; and 
since at some intermediate layer tension must change to com-
pre sion, the direct stresses mu t vanish at this layer, , hlch is 
called the nt:utral layer. And the i!'tensity of stress at any layer 
above or below this neutral layer will be proportional to its distance 
from. the neutral layer; and the moment of resistance of any layer 
i the product of its area into its distance from the neutral layer, 
into the resistance of the layer in question to the stresses developed 
along it, and the sum of all such products is the moment of 
resi tance .of the section. 
Let I denote the moment of inertia of the section with reference 
to an axis passing through its centre of gravity. Let y denote the 
distance from the neutral I yer to the extreme top or bottom fibres. 
Let f enote the modulu of rupture. Then the moment of 
f I 1 . resistanc~ (Mt R)=y For re.ctangular sections 1= 12 b d' where 
b denotes the breadth, and d the depth of the beam. 
1 
f 1 i2 b d' r b dl f 
Mt R =y= d 6 
2' 
he bending moment developing the direct tensile, and 
compression stres es in the beam must equal the moment of 
resistance, and since the load was applied in the centre in the 
experiments referred to, the bending moment = : I Where: 
W = weight applied, and I = span or distance between the centres 
of the' knife edges upon which the beam was sopporteJ. 
• 
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W I b d' f 
4 = - 6-
6 WI 
f = 4 b d" 
Now, in the Victorian Carriage Timber experiments the con-
stant of specific strength is denoted by-
W I 
S = 4 b d' Hence f = 6 S 
The modulus of rupt~re is, therefore, six times as great as this 
constant of specific strength, so that one can readily be converted 
into the other. 
T he advantages of the modulus of rupture are seen immedi-
ately it is required to calculate the strength of a beam loaded with 
concentrat~d loads, or with partially dist ributed loads, as it is only 
necessary to calculate the bending .moment for the loading in 
question and to equate this with the · moment of resistance from 
which W is readily found . 
The modulus of elasticity does not appear in any of the 
results of testing Australian timbers by other experimentors, 
although it is obviously necessary to know its value when it is 
required to calculate the deflection of a beam under a given load. 
In the experiments made by Col. Ward, at the Sydney Mint, the 
smallest deflections given appear to have been measured in many 
cases beyond the elastic limit of the material, and are, consequently, 
not applicable to cases occurring in properly designed structures, 
an moreover, the modulus of elasticity could not be calculated 
from the data given. 
The records of the Victorian Carriage Timber Board are 
equally unsatisfactory in this respect. In tables I., II., III., and 
IV., before referred to, a series of deflections have been recorded, 
with the loads producing them, for each specimen tested, both 
within and beyond the elastic limit, but the modulus has been 
calculated with a load of from 2,500 to 5,000 pounds, which is 
well within the point where the deflections cease to be proportional 
to the loads producing them in all the specimens tested. Again, 
the autographic stress-strain diagram, which was obtained in every 
case, clearly defines the load which produces a deflection which is 
sensibly greater than that which is proportional to the load. The 
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deflection which occurs at fracture, is not a quantity which can be 
made u e of in calculations which have for their object the deter-· 
mination of the deflections or stiffness of beam . The modulus of 
elasticity for the deflection of beams (more correcily called 
Modulus of T ransverse Elasticity) and the various formula for 
calculating their stiffnes may be derive? as follows ;-
Let R denote the radius of curvature, let M denote the bend-
ing moment, let I denote the moment of inertia, let E denote the 
modulus of ela ticity. let denote the deflection produced by a. 
load, W within the elastic limit of the material. 
. 1 M d, v 
T hen It can be proved that- r=E1= d X, nearly. 1£ i denotes 
the ircular measure of the slope at a distance X from the origin. 
' f d .. . dv I h • o co-or inates, smce 1 = tan 1 = dX near y, we ave;-
d' v _ M 
dx, - E I 
d v r. M 
1 = d x =.J E I d x' 
V =Jll!! d x, / E I 
inee E and I are constant in a beam of uniform section, we 
may write,-
i = -I I / M d x; V = E\.ff M d Xl 
In the case of a beam supported at each end, and loaded in 
the centre, as in the experiments referred to, assume the origin at 
the left hand support, then we have,-
M = ~ x if x i taken to the left of the centre of the beam, and~ 
r1 = W ~-x) if x i taken to the ri ht of the centre of the bea:n, 
herefote we obtain by integrating E\ (~ X) t~e equation for slope. 
W .I W ( t ) i =2 E I x d x = 2 E I 2" + C 
When x = ~ then i = 0, and C becomes equal 
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W It 
to -16.E 1 
. W (xt 1') 
:. 1 = 4E I ""4 
V= 4~I r(x' - ~) d X= 4': I (~-~) + C 
But wben x = 0 , V = 0 , :. C = 0. 
:. V = 4 ~ I (~ - I ~X) 
The slope is grealest when x = ° 
. VVls 
:. IO= 6E I 
T he deflection is greatest when x = t 
W II 
:. V = 48EI 
For rectangular sections we have by substituting I for its 
value, viz., 1 bd l ,-
12 
3 W IS 
I = 4 E b d a = greateit slope. 
WI · V = 4 E b d. = greatest deflection . 
WI' 
Tbe modulus of elasticity in tables I., II., III., and IV., has 
been calculated from the latter formula. 
T he results of testing tbe 249 specimens of timber recorded 
in tables 1., II ., III., and IV., have been arranged in the most 
convenient form for future reference. In table 1., which is the 
most extensive, and which refers to N.S.W. T imbers, it wiII be 
seen bow the weights per cubic foot and the moduli of rupture 
and elasticity differ, even for the same timber, when the conditions 
under which the timber has been grown, and the seasoning differ. 
The total number of specimens tested up to date, are as 
follows :-·Transverse, 249; Compression, 224; Tension, 56; 
hear, 56; Total, 585. 
When all the specimens in the author's possession, and those 
promised are tested, the number will exceed 2,000. It may be 
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stated that the Senate of the niversity of Sydney has allowed all 
·tests made on the Australian T imbers to be made without payment 
of the usual fees, as it was considered to be a matter of national 
importance. Each tested specimen will have a card attached 
to it wi th the particulars of the test, and the specimens will be 
ultimately arranged for reference in the Macleay Museum. 
" 
.) 
, , SCHEDULE OF PARTICULARS OF VICTORIAN SOUTH AUSTRALIAN 
I 
AND WESTERN AUSTRALIAN TIMBERS SENT WITH THE SPECIMENS FOR TESTI NG 
• 
Local Name. 
Blue Gum 
MOllntain Ash 
Red Gum 
Blackwood 
l\1a hogany 
S ugar Gum 
Box Gum 
do. 
l:!lue Gum 
do. 
Red G um 
do. 
.Ja rrah ... 
arrah ,. , 
R ed Gum 
K arri 
... 
.. , 
... 
... 
... 
: 
... 
... 
... 
... 
... 
... 
... 
Mark. Num-ber. 
1- --
. .. M 
... M 
. .. M 
... B.V. 
... M. V. 
. .. S.A. 
. .. S.A. 
. .. S.A. 
. .. S.A. 
. .. S .A. 
. .. S.A. 
... S.A. 
... M.C.D 
::: M.C.D 
.. . M.C. D 
1 
2 
3 
1 
2 
2 A 
S 
3A 
4 
' ''A 
1 
2 
Da te 
when tree 
was felled. 
12-4-88 
5-6-8!! 
19-6-88 
1-88 
1-88 
5-5-87 
4-87 
4-88 
3-87 
1-87 
5-87 
5-87 
27-3-88 
11-87 
27-3-88 
1-5-
Date 
when tree 
was c ut. 
7-6-88 
26-6-88 
21-6-88 
12-88 
12-88 
S-88 
4-88 
5-88 
4-88 
4-88 
5-88 
5-88 
24-
10-88 
2-4-88 
4-5-88 
Height of 
tree. 
about 
150 feet 
l ~o.l, 245 " 
No. 2,240 " 
129 " 
40 " ~" 
IOHeet 
50 .. 
66 ., 
72 .. 
83 .. 
87 .. 
74 .. 
130 feet * 
60 .. t 
175 .. t 
275 " 
Diameter 
of tree. 
about 
49 in. at bot. 
32 "at top 
42 ins. 
S8 .. 
32 .. 
39 .. 
48 
" 
M ins. 
16 .. 
24 .. 
30 .. 
~ .. 
66 .. 
46 .. 
60 ins . 
36 " 72 .. 
l OS 
Number of 
Ri ngs . 
about 
160 
1~ } 
. .. 
20 
35 
100 
52 
69 
72 
80 
93 
130 
In Jarrah 
r i ngs are not 
clearly defi ' d 
Average ht. 
of trees in 
loca li ty 
feet 
160 
250 
136 
to 
40 to 60 
feet . 
110 
50 to 00 
50 to 00 
60 to 00 
60 to 80 
00 to 100 
70 to 100 
fe et 
120 to 130 
75 
175 
200 
* liO feet to first branch. 
VICTORIAN TIMBERS • 
Average J 
dia. of trees Locality wh.nee obtained_ 
in locality . 
inches. 
60 Yaugher. 
. 
16 to 18 ft. Mt. Monda, Victoria Forest. 
36 Barmah and Yielima State Forest in the Parish 01 Picola. 
36 to 48 Lakes Entra nce, Gippsland. 
48 to 60 Snowy R iver, Gippsland. 
SOUTH AUSTRALIAN TIMBERS. 
...... Wirrabara Forest, South Australia. 
.. .... do do 
... .. . do do 
. ... .. do do 
...... do do 
. ... .. do do 
. .. ... do do 
WESTERN AUSTRALIAN TIMBERS. 
KarTida le Saw Mills, 15 miles N. W. of Cape Leellwin and 
Darli ng ra nges. [190 miles south of Perth. 
Karridale Saw Mi lls, 15 miles N. W . of Cape Leeuwin and 
do do do [190 miles south of Perth 
F l matinn and kind of soil. 
Light black. 
Granite porphyry, lPlutonic rocks, soil decomposed v..-getat ion. 
Tertiary, soil, cia 
Sandy. 
Rich . 
, 
Sandstone format on, varyi ng to gran ite, granitic sandstone 
Mixed formation and. tone and granite. [a nd also quartz. 
do do 
do do 
do do 
do do 
::> 
Ironstone ridges [the timber.) 
Black loam, ( Red ~um land is consi dered best agricultural land 
Limestone outcrop; red loam [i n southern districts of W .A.) 
t 82 feet to first branch. : 70 feet to fi rst bra nch . ... 125 feet to fi rst branch. 
Botanical Name. 
Eucalyptus G l.obulus. 
Eucalyptus Amygdalina . 
Eucafyptus rostrata. 
Euca lyptus CorynocaJyx . 
Euca:rt.tus HemJ~~olia . 
ExcaTo'tus Leucd~lon . 
Eucaltus Ros~:;'ta . 
Eucalyptus Ma rj!"i, .ata. do. do_ 
Eucalyptus Calaphylla. 
Eucalyptus Divil icolor. 
l' , 
---
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VICTORB-N TI MBERS. 
T ABLE II . 
Remarks. 
. '" 
.s:" Size of Specimens . 
. ~ ~ t 
00" .0 
Local Name. ~j~ .ci .., ~ 
.. 
" 
.., ;;; Co 
.- 00 
" e:: " ~.= 
.3 ~
~~ ~f~ -tl llodul ... of :;;-: .~ Deflect:ons. 1l1l 
c g ~ .[ g .~ i!] ';:!~~~ 8 ~ § ! ~ ] I - I - I -~ ~ '8pj "' '' p<r sq.inch. ~"' ~ - :- ~ iii 8-~ .- ::1.= i "'doo ~ §.. ~ I ~ ~ 00' 
--- inc;.es in.c:es in~_es !in~es !in:les l ill ~es 1---------, 
" 
II 
" 
lue Gum ...... M 1, I 44"20 0'34 3'54 
" 
M 1,2 44'20 5'30 3':;4 
" 
M 1, 3 44 '0 5'28 3'58 
fountain Ash .. . ]I[ 2, I 4 4'20 0'48 3'7 1 
" I 111 2. 2 .. 5' 125 0'25 3'09 
" 
l\'l 2; 3 1 4 8·625 0'li9 3·70 
ed Gum ... . I M 3, 1 .. 4·625 5'80 3-75 
" I M 3, 2 1 4 HO 5'~0 3·70 
" 
1\1 3, 3 4 ~ . 50 0·80 3·74 
lackwood . ... . . B.V, I 4 G·50 0·74 3·70 
" 
B.V, 2 46·30 5·G3 3·75 
" 
B.V.3 4 5.40 5·6S 3·80 
ahogany ...... M.V, 1 .. 6·10 5·~0 3·88 
" I 
M.V, 2 4 6. 10 5'82 3.82 
" 
M.V,3 46.00 1 5'84 3. , 0 
B 
R 
B 
M 
. .. 12,500 13,449 1,716,345") ' 100 'H~ 'nn 1 '678 I .. · .. . 
60·645 12,500 13,550 1,8f16,645 > 369 '1 5 1'31 '44 '60il 
... 12,000 12,768 1,630,358 1 '18 '35 '515 '7 
... 14 ,500 13.841 2,058,340 '1l3 '24 '34' '46 
~·804 11.500 12.237 , 1.897.1 00 315 '15 1'3 'Htl '664 
... 14;300 15.305 I 2,122,700 1 '11 '23 '33 '445 
... 12,500 11 ;034 1,329,300 '17 '34 'n ' 6 ! ~ 
65·76 li ,750 J 0,236 1,321,626 160 '175 '35 '53b ''73 
... 14.120 12,531 1,469,70('} ·J 55 ·31 'H5 '66 
... 13;100 12,003 1,434,700 I ·1 65 '33 '49 
43475 9,750 8,867 1.258,43G 471 ·18 '37 '55 
• 12,370 10,859 1.1 67,215 ·19:; I '38 '55 I'" 
.. / 16,000 13,194 1,85l ,800} I ·11 '22 '34 '4 5 OO.~3 I ::~~g I~:~~i 1 ,~~t~~g I m I :~~ I :~; :~56 I · ~.~5 I 
Split before tes ting 
Knot in specimen 
---------------------------
Sugar Gum 
Box Gu~ 
" 
. " Blue Gum 
" 
Hed Gu~ 
" 
" 
S.Al,l 
S.AI,2 
S.AI , 3 
S.A2, I 
S.A2, A.2 
S.A2,3 
.. .... S.A3, A.l 
S.A3, A.2 
S.A3, 3 
S.M. 1 
S.A4, 2 
S.A4, 3 
Jarrah ............ . MGD, 1 
" Jl I lJ 0 , 2 
,. M.GD, a 
1 
. Red'Gum ........ 
2 
3 
MGD, 1 
MGD,2 
MG D, 3 
MOD, 1 
MGD,2 
MGD, 3 
Ka rri 
,J 
I 
44'5 5'937 3'812 ... 
4 5'125 5'812 3'75 69·611 
4 4-375 5'75 3' 75 .. , 
44-75 5'781 3-687 ... 
4 1-125 5'812 3".5 \ 71 '835 
48'50 5'343 3 812 . ... 
45'5 5'687 3'812 ,, ' 
4 5'25 5'75 I 3'875 
45'375 1 5'875 :l'8 12 
66'379 
.. . 
4 5'0 5'8 12 1 :c! '812 ... 
4 4'8'75 / 5'937 1 '.\'7ii 56'394 
'" 4'75 5'906 3'812 ... 
4 6'30 
'" 6'20 
4 6'00 
4 6·00 
4 6'75 
4 6'00 
4 6'25 
4 6'25 
4 6'20 
4 6'25 
4 6'25 
4 6'20 
5'76 
5'82 
5'86 
1
5'62 
5'70 
5'78 
5'80 
5'80 
5'74 
0'84 
6'85 
0'84 
1
3'94 
3'85 56'24 
I ~:~ I ::: 
I 4 '11 67',% 
I ~ '.~~ 1 : :: 
I 3'77 66'24 
II ~": I ::: 3-78 5~j'9 12 
3'86 ... 
SOUTH AO STRALIAN TIMBERS. 
TABLE III. 
I 11,300 9,432 } 69 1 ... ... ... ... 14,750 12,983 2,022,600 ·U '223 '34 9,500 8,460 1,232,300 '178 '37 '64 i 
'235 '361 14,000 12,848 2,030.200 1 727 '12 I 16,750 12,884 2,819,000 362 'Q 8 '16 '251 16,500 13,393 2,800,100 727 '08" '165 '255 
14,800 12,880 1,994,600 817 '126 I '22 '349 14 ,500 12,1 23 2,025,400 817 '11 '204 '325 
15,500 13.091 1,774,000 730 '135 1 '24 373 
9,000 7;672 810.610 } / '28 I 53 . .. 10,000 8,624 958;460 1 697 '3 I '58 ... 4,625 3,880 918,590 . '23 ... ... 
WESTE RN AUSTRALIAN TIMBERS. 
14,125 
12,0(;0 
12.1i87 
15.775 
, 16.625 
1
14.500 
1(;)18 
1
16.000 
7,500 
11.622 
1
10,875 
13,500 
TABLE IV. 
11 ,374 
10,065 
10,795 
13.998 
12,4'12 
13.123 
11 ,728 
13,975 
6,615 
1 
9,946 
9,387 
I 11,117 
1.307,990 I' 1;26 1,2 11 388 
1,333,125 I 
1,949,027 
1,741i ,640 , 474 I 2,129,833 1 
1,884,210 
2,3H,H5 : 388 
912,283 I 
1,720,560 
J,750,100, 346 
1,646,318 !J 
" 11> i '315/' 478 
'1 65- '298 :43 
'1 65 ' .325 ' 495 
·1 IIi. ·22 ( '338 
'11 , .J 9 I '285 
' 1 '2:?5 \ '342 
' lOf, '208 '304. 
'09ii '18 '27 
'24 ,468 '7 1> 
'I:lfi ·25 .Hi8 
' 125 '25 
'125 '23 
';iSf) 
I ' 345 
I I .. . .. . ... 
'459 '62 .. . 
... ... 
... 
'486 '645 ... 
'34 '44 '54 
'354 '465 'CC5 
'47 ... .. . 
'5 ... ... 
'51 '68 ." 
... ... 
... 
... 
... ... 
... ... 
.. . 
I :!~ I ::: I ::: I 
'46 
\
,385 
'467 
'65:3 i .. . 
'502 (;47 
.. 
' 54 
'365 ... ... 
"
41 8 
I . ~? \' ::: I :~: I '60 ... • •• 
'49 .. . . .. 
l Resembling J arrah bot.h 
f in appearance &; weight. 
Like R(d Gum of .S.W. 
[and Victoria. 
